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ABSTRACT

Author: Weir, Jonathan, Z. MS
Institution: Purdue University
Degree Received: August 2018
Title: The Impacts and Distributions of States Incentives on Farm to School Programs: A
Probability Model
Major Professor: Rhonda Phillips
Despite the passage of the Healthy Hunger-Free Kids Act in 2010, Farm to School
participation rates remains low or unequally distributed in states across the US. This study takes
on the task of identifying strong state-sponsored programs that incentivize participation rates
across various demographics. Using a series of logits (N=9,004), the study analyzes Farm to
School policy effects on program participation across key demographic variables, such as the
percent of students who receive free or reduced lunch, locale, and racial demographics. In the
model, higher income and more urban school districts likelihood of participating in Farm to
School drastically improve, by as much as 30 percent and 17 percent respectively, if they reside
in a state with a grant and program logistics coordinators, or office. However, the study finds that
high poverty, rural, and majority Black or Hispanic (high minority) school districts have a lower
likelihood of participating in Farm to School regardless if they reside in a state with any form of
Farm to School policy. These traditionally limited resource schools do not respond to state
sponsored incentives compared to their wealthier, sufficiently funded peer districts. This paper
provides a new perspective in analyzing the effects of state level policy on Farm to School
program participation and suggests a need for improvements in state policies to address lower
levels of participation in limited resource schools.
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CHAPTER 1. INTRODUCTION

1.1 Problem Statement

Obesity in America has been on the rise since the early 1970’s. In particular, childhood
obesity (ages 2-19), has tripled since the Center for Disease Control and Prevention (CDC)
began collecting data for all child age groups (Fryar, Carroll, & Ogden, 2016). The World
Health Organization (WHO) called childhood obesity “one of the most serious public health
challenges of the 21st century,” (World Health Organization, 2017). In response, since the turn
of the 21st century U.S. Federal, state, and municipal governments have enacted legislature
creating programs and initiatives to examine and combat rising obesity rates. One such
initiative, that has gained traction at all levels of government over the past decade, is the Farm to
School (FTS) program. In 2014, 22 states passed FTS supportive legislation. Since FTS policy
adoption is relatively new and research on state level policy is limited, it becomes necessary to
examine the significance of said policies in relationship to schools’ decisions to adopt FTS. In
contrast to previous research which treats all FTS policies equal, this thesis examines the
relationship of different state level FTS policies or combination of policies and FTS adoption. It
asks the questions, is adoption and policy similar across different regions in the U.S., and is this
relationship homogenous across all income levels and demographics?
Figure 1.1 provides a quick graphical illustration of the difference in FTS policy across the
U.S. These programs differ fundamentally in the types of resources they provide whether that be
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financial, logistical, or instructional. After the passing of the Healthy, Hunger Free Child Act of
2010, which created federal funding for FTS, many states fell in line with similar state level
programming in their perspective regions. As more states adopt policy to make the program
more accessible to schools, it becomes increasingly necessary to examine which policy structures
are the most successful, especially in terms of decreasing barriers for entry. This thesis focuses
primarily on the relationships between FTS policy and public school districts throughout the US,
with an emphasis on lower income school districts, whose populations are more susceptible to
being diagnosed with both obesity and severe obesity.

Fig. 1.1 Map of FTS Policy in the US Source: FTSNetwork
http://www.farmtoschool.org/policy
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1.2 Significance

U.S. childhood obesity rates have grown since the 1980s rising from 5 percent to 17
percent (CDC, 2015) in children age 2-19. The percent is even higher among Black (19.5
percent) and Hispanic (21.9 percent) children. Fig.1 shows the racial demographics of all U.S.
school children compared to those in the lower income schools of the study’s sample. Hispanic
and Black populations make up over three-quarters of the lower income schools, which is
astounding considering they only contribute to less than half of the entire U.S. school population
(roughly 46 percent).

U.S. NATIONAL SCHOOL DEMOGRAPHICS
V. FTS LOW INCOME SCHOOL
DISTRICTS
2013 Census School Population
60.00%
50.00%

50.87%

40.00%
30.00%
20.00%

20.42%

48.21%

27.85%

26.56%

17.24%
5.32% 3.52%

10.00%
0.00%

2013 FTS Low Income Schools

White alone non-Hispanic

Black Alone

Asian

Hispanic

Fig 1.2 U.S. National School Demographics V. FTS Low Income School Districts Source:
Census Bureau 2013 & 2015 USDA Farm to School Census Lower Income = 75 percent or more
of the students live at or below poverty level and receive free or reduced lunch.
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A 2013 paper on school meal participation, (Hanson & Olson, 2013) revealed that lowerincome children were less likely to eat vegetables than higher income children and that higher
income children's packed lunches were healthier than school-provided lunches. To substantiate
this claim, the USDA’s nutrition dietary assessment (USDA, 2012a) found that school lunch
program schools offered above a third of fruit, dairy, and other food groups but less than a third
of vegetables, see figure below.

The Avg. NSLP Daily Intake in Lunches Offered and
Served by Food Group for Elementary School Students
2009-2010 SY
Avg. percent of Dialy Recommendation

140
115115
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100
80
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40

50
29
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32
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9 8

0
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Total Grains

Lunches Offered

Whole
Grains

Lunches Served

Dairy
Diary

Protein
Foods

Oils

Calories
from SoFAS

33%

Fig.1.3 The Avg. NSLP Daily Intake in Lunches Offered and Served by Food Group for
Elementary School Students 2009-2010 SY Source: USDA, FNS, Office of Research and
Analysis, School Nutrition Dietary Assessment Study IV. 2012

5
The usage rate in fruits and vegetables had the biggest difference. For each type of school
(elementary, middle, high) calories from solid fats and added sugars exceeded 60 percent of daily
recommendations and sadly 115 percent of the daily recommendation in elementary schools.
Furthering this claim, in 2010 the Center for Disease Control (CDC) found that the median
intake of fruit and vegetables (FV’s) of high school students were 1.2 times per day and that
vegetable consumption was significantly lower among Black and Hispanic students, (CDC,
2011). Since lower-income students are more likely to eat these school lunches, due to free
lunch and reduced lunch policies, coupled with lower quality of diet at home, (Kirby,
Baranowski, Reynolds, Taylor, & Binkley, 1995), it is plausible that previous school lunch
policies (pre-Act of 2010) contributed to the rise of obesity in low income minority student
populations. In response to childhood obesity, many states looked to improve access to fruits and
vegetables and created FTS policies and programming, which was later followed by policies and
resources introduces at the the federal level.

1.3 Specific Research Questions and Hypotheses

As previously mentioned since the rise of childhood obesity in the late 1900’s many
programs, both physical and nutritional, have emerged in order to combat rising obesity rates.
As the number of policies have increased so have the number of FTS school districts (districts
that have at least one FTS program in a school). Some states place a higher emphasis on
childhood nutrition than other programs, while others tout the benefit that FTS creates another
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market for in state farmers. The research focuses on school districts’ decision to opt into a FTS
and asks the question whether state level FTS policy correlates positively with school district’s
participation in a FTS program.

Research Question 1.1: Do Farm to School policies share a significant relationship with a school
district’s decision to participate in a FTS program?
Hypothesis 1.1: FTS policies will share a positive relationship with a school district FTS
adoption
Research Question 1.2: If there is a positive relationship, which type or combination of policies
produces a higher outcome of a school district participating?
Hypothesis 1.2: Policies that include funding for a state wide coordinator or office that assist
with additional procurement constraints faced by school districts will be more likely to
participate than school districts in states that just provide monetary incentives either through
reimbursements or grants.
A secondary issue to be considered is that FTS adoption is possibly influenced
geographically. It would serve to reason that a school district would be able to opt into a FTS
program more easily in a state that has a wide variety or agricultural, specifically horticulture,
production. There is geographical clustering observed in Figure 1.1 where states that share
borders have similar policies to one another. This could be an example of horizontal policy
diffusion (Sommerfeld, 2014), where states may face similar obstacles within the program or
share common ideologies about local foods, state agriculture initiatives, or combatting childhood
obesity. In the interior of the state, to what extent does school districts placement in either a
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rural, suburban, or metropolitan area play in the relationship to a school districts decision to opt
into FTS? These spatial differences lead to the second research question: What is the relationship
between regions, local geographical characteristics, and FTS adoption?

Research Question 2: Is the relationship between FTS programs different geographically, both
regionally and locally?
Hypothesis 2: School districts in the Northeastern portion of the United States will have a higher
chance of participating than other regions. School districts that reside in suburban areas also have
a higher chance of participating in FTS than other more urban or rural areas.

The last question addresses if there is any inequality in how state incentives are
distributed or utilized. While the literature uses some form of income or poverty measure and
racial/ethnic demographics as control variables, none perform additional investigation to
determine if state level FTS policy’s relationship to FTS participation is indeed positively
correlated across all income and ethnicities. Across America, low-income students and students
of color often attend lower quality schools with less resources, as a function of long maintained
housing segregation. According to a report by the U.S. Commission on Civil Rights (U.S.
Commision on Civil Rights, 2018, p.13 ), “Poverty is strongly linked with enrollment of students
of color in schools, causing many racially segregated schools to experience double segregation
by both race/ethnicity and concentrated poverty.” Given this and the fact that students who
reside in low-income households are more susceptible to obesity than students in higher income
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households, it is of interest to see the relationship states’ FTS incentives have across all income
levels and racial demographics.
Research Question 3: Do state level FTS incentives have a significant effect on participation
across all income levels and racial demographics?
Hypothesis 3: Lower income minority school districts will have lower odds compared to higher
income schools, however the relationship will be weakly positive. States that give additional
financial support to FTS have a stronger correlation across all income and demographics.

1.4 Research Design

Agricultural economists often use discrete choice models in public policy research. The
nature of the research at hand suggest that a binary logit model is suffiecient in answerering the
aforementioned research questions. The study relies on a relatively new survey, The National
Farm to School 2015 Census Survey, conducted by the USDA from 2013-2015. The data
contain an extensive list of responses ranging from participation in the program, nutrition
awards, district budgets, challenges with participating in the program, etc. This is then combined
with data from the Common Core of Data (CCD), which houses education statistics for the U.S.
Department of Education to obtain a wide range of demographic variables that are utilized in the
study. A series of logit models are used to analyze the binary dependent variable, the school
districts decision to participate in FTS. Probabilities and odds ratios are then estimated from the
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logit coefficients and estimates are created for comparison at different income levels and
locational demographics.
The initial investigation addresses if state level policies play any significant role in FTS
participation. Then it assess which policy or combination of policies produces the highest
probability of participating in FTS by combining dichotomous policy variables. Once the
relationship between policies and participation are established, changes in participation across
two fronts, locale and poverty, are measured. High poverty level and rural school districts are
constrained both financially and are either limited by fewer community resources or less access
to available community resources, so it is necessary to examine policy relationships at these
various levels. Finally, the differences between the policy effects for participating states and nonparticipating states for the policy type in question will be compared across the locales, minority,
and poverty thresholds to determine if the effects are equitably distributed.
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CHAPTER 2. BACKGROUND

2.1 Childhood Obesity in the U.S.

As stated in the introduction, childhood obesity rates in the U.S. have tripled since the
1970’s. The Center for Disease Control (CDC) defines childhood obesity as “children and young
people with a BMI, Body Mass Index, at or above 95th percentile for young people of the same
age”, (CDC, 2016). Research shows that childhood obesity can be linked to several factors such
as genetics, metabolism, community and neighborhood environment, physical behavior, and
eating behavior. A review of obesity medical cost literature recommended the lifetime medical
cost of a 10 year old obese child is $19,000, (Finkelstein, Graham, & Malhotra, 2014).
Multiplied by the number of 10 year olds in 2014, this provides an estimated lifetime medical
cost of $14 billion for that age cohort alone. As a caveat, this widely cited estimate does not
include indirect medical or social costs. While rates of obesity have increased in the US
compared to the 1900’s, the prevalence of obesity varies widely by state, race, age, and gender.
The literature on childhood obesity is extensive and delves into a number of topics and issues.
The focus of this section is to briefly address increases of childhood obesity in relationship to
historic changes in dietary behavior, variations by state, and variations by salient demographics.
While it is true that physical activity plays a role in the obesity epidemic this section will not
address those issues since the statistical significance of increases in activity leading to reduced
levels of obesity is not always valid (CDC, 2012). This is completely plausible because a
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commonly cited rule in nutrition literature is that it takes a 3,500 kilo-calorie deficit to lose one
pound. Without undermining the health and social benefits of physical exercise, it would be
much easier to reduce and prevent childhood obesity from an intake stance. For example,
according to Harvard Health a 155 pound person playing basketball would burn close to 300
calories per 30 minutes, which is close to the U.S. grade school recess average of 27 minutes.
Given that, over the course of five days that child could only burn 1,500 kilo-calories less than
half of the 3,500 calorie deficit needed to lose one pound. If the child consumed 300 calories
each day over their recommended dietary intake it would completely negate the effect of the
additional exercise. This is included not to discredit physical exercise, but to propose that
nutritional changes in adolescents diets may prove more effective in combatting obesity.

2.1.1 Historical Trends in Childhood Obesity

The CDC first began collecting adolescent obesity data in 1963 in the National Health
Examination Survey. This later became the National Health and Nutritional Examination Survey
in 1999. Fig. 2.1 provides a visual of the constant increase in rates from the 1970’s to the early
21st century. While older adolescent, ages 12-19, obesity rates have continued to rise, while
obesity rates in younger children have experienced periods of decline in this century. Since
childhood obesity became a national health issue during the early 2000’s policies at both the
Federal and state level have been initiated, which could explain why overall obesity has not
increased at a similar rate than previous decades. Specific policies for schools will be discussed
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in a later section of this chapter. It should be noted that while overall obesity has remained
stagnant in recent years, rates of severe obesity or children with BMI 120 percent over the 95th
percentile has increased. The CDC also notes that due to data limitations the national estimates
of childhood obesity may actually be understated. Some scientist even question the drop
experienced from 2002-2005 in children aged 2-5 and 6-11. One paper found increases in
obesity for these age groups using the CDC data (Skinner & Skelton, 2014).

Fig2.1 Historical Trend of Childhood Obesity 1963-2014 Source: CDC, National Health and
Nutrition Examination Survey, 2015
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Fig.2.2 Historical Household Food Expenditure Trend 1960-2014 Source: USDA, Economic
Research Service, Food Expenditure Series

Currently, childhood obesity is estimated to be around 17 percent. In recent years the
adolescent cohort 12-19 have had the highest rates compared to their younger cohorts at 20.5
percent compared to 17.5 percent and 8.9 percent respectively. Fig. 2.2 shows the amount of
money American spent on food at home and away from home. One contributor for the rise of
childhood obesity is the increase in calories consumed away from home. The increase of food
away from home matches the rise of the rise of the American fast food industry, seen in Fig. 2.2.
According to 2014 survey data the Economic Research Service (ERS) concluded that couples
with children were the most likely household group to purchase fast food, which tend to be
higher in calories than meals prepared at home. repared at home. In 2005, the CDC reported that
35.5 percent of sugar drinks, such as soda which is high in calories, is consumed away from
home occurred at either traditional or fast food restaurants.
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Fig.2.3 Historical “Away From Home” Food Expenditure Trend 1977-2012 Source: USDA,
ERS using historical National Health and Nutrition Examination Survey data by the CDC
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2.1.2 Demographical Variation’s in Childhood Obesity

Fig.2.4
Childhood Obesity in America 2013 Source: CDC, “Childhood Obesity in America” National
Health and Nutrition Examination Survey 2013

Childhood obesity is a national epidemic, but the severity of childhood obesity varies
from state to state and by different sub-populations in the U.S. Geographical differences are a
function of several influences such as variations in socio-economic status and state obesity
prevention policies. Fig.2.4 shows that highest prevalence of childhood obesity is primarily in
the Southern region of the U.S. and the lowest rates being in the Western interior and the
Northeast. Mississippi had the highest rate at 21.7 percent compared to Oregon, which has the
lowest rate at 9.9 percent. Historically, looking at the same states in 2003 Mississippi had a rate
of 17.8 while Oregon had a rate of 14.1. Even though the changes could partially be explained
by changes in policy throughout that 8 year span, it is more likely due to the changes in
population and socio-economic status during this time. According to the American Community
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Survey (2013) the South is also more rural than other regions in the U.S. in terms of states where
over 30 percent of the population resides in a rural area. In a systematic review and metaanalysis, (Johnson & Johnson, 2015) in a 74,168 pooled adolescent study found that rural
children had a 26 percent higher odds of being obese compared to urban children.

Fig.2.5 “Prevalence of Obesity Among Children and Adolescents Aged 2-19” (Ogden,
Lamb, Carroll, & Flegal, 2010)

Fig. 2.5 created by the CDC, gives a breakdown of childhood obesity by several key
demographic: gender, parent’s education level, and race. The rates in the 2005-2008 bar graph
fall into the confidence interval for the most current survey year. During this time frame, male
children whose head of household had at least a college degree experienced an obesity rate 3
percent higher than female children with household heads at the same education level. Mexican
American males had the highest rates of obesity compared to their male peers, and Black females
had the highest rates compared to their female peers. Lower socioeconomic status and limited
resources are linked to a lower quality diet (Darmon & Drewnowski, 2008). The relationship

18
between household education and rate of obesity is only significant in non-Hispanic white and
black females.
As mentioned previously, the variance in the state levels of obesity can be explained
through the variation in socioeconomic status and racial makeup of each state. In a systemic
review of literature, lower socioeconomic or ethnically segregated communities have a higher
likelihood of obesogenic intakes compared to more affluent areas, (Giskes K., van Lenthe F.,
Avendano- Pabon M., & Brug J., 2011). Childhood obesity, following the increasing trend, has
still increased for the oldest adolescent age group, 12-19. Obesity follows the same trend line of
increased caloric intake through dietary changes, such as increased levels of fast food and soda
usage. The Southern region of the U.S. has the highest rates of childhood obesity. Obesity varies
widely by age, gender, race, and parents’ education and income, with populations in lower
socioeconomic standings having higher rates of obesity than more affluent populations of the
country. However, obesity has not risen in equal proportions across the entire U.S.; in some
instances a few states have managed to reduce childhood obesity levels. This is likely due to
variations in education, poverty, and racial composition from state to state as well as programs
implemented through school systems where adolescents spend the majority of their day.
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2.2 Policy and Programs

Policies geared toward encouraging a healthier young population are not new.
Historically, the National School Lunch Program (NSLP), created in 1946, was one of the first
national policies aimed at reducing childhood hunger. President Dwight Eisenhower created a
youth fitness council to address physical exercise in schools in 1956. As mentioned in the
previous section, American children began to consume additional calories in the mid to late
1900’s, and childhood obesity became a growing problem. At the turn of the 21st century
childhood obesity was called the “pandemic of the new millennium” by pediatricians (Kimm &
Obarzanek, 2002). The surgeon general of the U.S. delivered a speech to Congress in 2003 titled
“The Obesity Crisis in America” where he advocated for health literacy. The Farm to School
(FTS) program emerged from grassroots local food initiative to introduce school children to
farming, healthier foods such as fruits and vegetables, and nutrition education. The following
section will provide a history of the program, the overlap and differences between FTS and
NSLP, and a list and description of other school-based obesity prevention policies that have
emerged.
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2.2.1 Timeline of State and National Supported Farm to School Programs

USDA begins hosting
workshops with
school venders,
small and midsized
farmers.

1998

2001

2008

108th Congress
creates “Local
Wellness Policy”
mandate

New York and
California adopt
Farm to School
legislation

2004

Healthy, HungryFree Kids Act

Farm Bill creates
geographic
preference clause
for public
institutions

2010

Fig.2.6 Farm to School Policy Timeline

2.2.1.1 1990’s Early Policy Stages

Farm to School arose out of two growing concerns in America: child health and the increased
levels of social distance between agricultural and food production and consumers (Bagdonis,
Hinrichs, & Schafft, 2009). Valliantos et al.’s (2004) often cited definition of FTS is,
“FTS can be broadly deﬁned as the ability to connect schools with local and regional
farmers to beneﬁt both sets of participants. FTS initiatives connect school food services with
local farmers in partnerships that are intended to bring healthier, fresher food to school
meals programs while at the same time supporting local farmers by providing an additional
source of income and a relatively secure market.”
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Serving as another market in the alternative food movement, FTS brings together a multitude of
parties from school nutrition and local food advocates to small farmers, farmers markets, and
other smaller distribution firms. Since section 2.1 and portions of the literature review focus on
obesity and child health, which many authors consider the driving factor for the emergence of
FTS policy, the following paragraph will briefly focus on the secondary component, the local
food movement, and its connection to FTS.
Since the new millennium, public concern about the modern food system has grown (BlayPalmer, 2012) explains how increased media attention to the American food production system
lead to public debates on the ethics and environmental effects of a highly industrialized food
system. Consumers soon wanted to know the where their food came from and how it was
produced, which further increased the demand for local foods. Christensen & Phillips defines
the local food system as “the flow of food from production to consumption within a defined
area” (2016, p.6). More broadly, localism is simply defined as a preference for a space or
product in one’s own region. FTS appeals to this concept in that it is often marketed as providing
a connection for farmers and school districts (Valliantos et al. 2004); (Allen & Guthman, 2006).
The emergence of a national FTS program began in the mid 1990’s. The United States
Department of Agriculture (USDA) began to host workshops around the country touting the
benefit of small and midsized farms marketing their products to nearby school districts. The
workshops presented a host of case studies from California to Florida where local food and food
security coalitions were strengthening a relationship between the farming community and
schools. Farmers could increase and diversify their income streams while school food service
buyers could increase the variety of fruits and vegetables served in the school lunch while at the
same time increasing lunch participation. Workshops even focused on how schools could

22
procure local purchases and still receive federal assistance if NSLP guidelines were followed
through two programs: The Fresh Produce Program and AMS Commodity Procurement
Program.
The first, the Department of Defense (DOD)’s Fresh Produce Program allowed school lunch
programs to tap into the DOD’s logistic and procurement chain while opting for local purchases,
(Tropp & Olowolayemo, 2000). Districts could allow the DOD to focus on getting a fair market
price, running quality assurance, and arranging the procurement. By the end of the 1990’s the
program was available in 40 states, the federal budget increased to $25 million and states
sponsored up to $9 million. This allowed the program to charge school districts an average
additional overhead cost of 5.8 percent on all purchases. Overall, the program was used to
incentivize the procurement of local foods by eliminating the need for school districts to hire an
additional procurement manager or placing any additional burden(s) on their current manager to
negotiate deals and perform quality control on products.
The second program, the Agriculture Marketing Service (AMS)’s Commodity
Procurement Program worked within the already available NSLP, (Tropp & Olowolayemo,
2000). The program primarily uses competitive bidding procedures to purchase commodities,
which tends to knock out smaller firms with higher overhead cost and less products. In contrast
to this, the program also used other procurement processes to assist smaller agriculture
businesses. AMS had the options of creating “Small Business Set Aside Contracts” and “Partial
Small Business-Set Aside Contracts” which allowed smaller firms and cooperatives to fulfill or
partially fulfill contracts with school districts where appropriate (Tropp & Olowolayemo, 2000).
This allowed small to midsize farms within states to become a part of the NSLP distribution
chain, where school districts could then opt to procure products from these selected firms when
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deemed necessary. To qualify, the firm had to be visited by an AMS inspector. This was to
insure that they were capable of fulfilling the contract, met federal FDA standards, and used
USDA packaging and labeling materials. This was usually coordinated at the state level with
information provided by extension agents for small scale farmers and school food service buyers.

2.2.1.2 2000’s The Emergence of a State and National Sponsored Program

With obesity being labeled a national crisis coupled with growing concern as to whether
school lunches provided adequate nutrition, policies directed at improving both began to emerge
at the state level. In 2001, the two most populous coastal states, New York and California,
issued legislation (National Farm to School Network, 2017). New York created a state level FTS
program with promotional events and classroom activities. California provided additional school
meal reimbursement funding along with creating a committee aimed at increasing the level of
organic produce in meals, increasing the number of school gardens, and creating a collaborative
network with small California farms. This also led to the establishment of the state School
Garden Program in 2002. According to the National Farm to School Network (NFSN) the first
Farm to Cafeteria conference was also held in 2002 in Seattle, Washington. By 2005, spawned
by the rising advocacy of local food initiatives, student health, and well-being the number of FTS
schools increased from around a known 10 in 1998 to over 1000 in 2006 with 8 states, 5 coastal,
having approved or reapproved FTS related legislation during this same time period. The NFSN
was soon created in 2007 and became the leading national advocacy network for FTS programs
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where it looks to provide information to school districts, communities, and both state and
national legislatures (Northeast Sustainable Agriculture Working Group, 2016). With increases
in state sponsored legislature, the FTS program spurred by federal support in 2008 and again in
2010 with roughly 40 states having legislature approved that either incentivized or researched the
feasibility of the program (United States Department of Agriculture, 2016). State legislation
varies from state to state with some states providing financial incentives such as grants and
reimbursements, while others provide logistic coordination in order to ease the additional
procurement burden placed by buying local, and some states opt for a combination of both.
At the Federal level, the 108th Congress approved the Child Nutrition and WIC
Reauthorization Act, (2004). The Act, which focused on restructuring guidelines for the WIC
program and making “Local Wellness Policy’s” mandatory for all NSLP schools. The act also
acknowledged creating a national local food procurement and school gardens program in a
section that ultimately went unfunded. It is not known if this had any impact on increased FTS
programs or simply gave a title to initiatives that were already in place. The wellness policies
required that all schools create an annual or multi-year plan to address improvements of inschool nutrition and physical exercise. In its initial form it lacked both oversight and compliance
power necessary to encourage schools to follow through on their plan of action. Later, in the
2008 Farm Bill, amendments were made to the Richard B. Russell National School Lunch Act
that established a geographic preference clause for institutions under the Child Nutrition Program
(U.S. Congress, 2008). The intent was to encourage schools and other institutions to purchase
unprocessed locally grown agriculture products. Unprocessed agriculture products are primarily
produce such as raw apples, tomatoes, broccoli, etc. The bill left the interpretation of “local” to
schools. In the most common scenario where schools are issuing request for proposals (RFP), a
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firm within the school’s locality range could receive a 10 percent reduction on the contract to
make it more competitive with other firms. The following year, the USDA Farm to School Team
was created, and analyzed the obstacles and available resources for FTS programs across the
country in a 2010 report (LaCorte, Parrott, Russell, Kupcha, & Horton, 2011).
In 2009, the USDA launched the “Know Your Farmer, Know Your Food Initiative” which
looked to improve the relationship between farmers, consumers, and increase access to healthier
foods in America (USDA, 2012b). The program did not create any additional resources to
support the local food movement but instead opted to compile and identify already available
USDA resources (some previously mentioned) and information that could be easily disseminated
to institutions and local foods advocates to support local and regional food producers and
respective progams, (i.e. Farm to School, Farmers Markets, Food Hubs, etc.). One The program
is organized by 9 different agencies and USDA and came with an extensive public relations (PR)
marketing campaign that began around the country in 2010-2011. In theory, it is plausible that
school districts in FTS policy states may take advantages or be more knowledgeable of the
programs listed under the initiative than schools in states without policies.
Towards the end of 2010 a new bill was approved aimed at improving child nutrition and
childhood food insecurity across America. The majority of the Healthy, Hunger-Free Kids Act of
2010 focused on raising nutrition standards in school lunches, increasing the number of students
who received free or reduced lunch using census data, increasing access to water in schools, and
adding regulatory power to the Local Wellness Policies. Section 243 gave the USDA the ability
to establish farm to school programs in order to improve access to local foods in eligible schools.
This was implemented through competitive grants to “support operations, planning, purchasing
equipment, developing school gardens, and implementing farm to school programs.” (111
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Congress, 2010, p.55-57). The section also provides another goal in achieving a practical
regional balance in grantees, i.e. urban, rural, and tribal communities. Federal funding was set to
not exceed $100,000 and also not exceed 75 percent of the total projected cost of the project per
grantee. The matching for each grantee can be facilities, equipment or cash provided by the state,
local government, nonprofits, or private sources. The criteria for selection included a high
priority subsection with the following: “make local food products available on the menu of
eligible schools, serve a high proportion of children who are eligible for free or reduced-price
lunches, incorporate experiential nutrition education activities in curriculum planning that
encourage the participation of school children in farm and garden based agricultural education
activities” (111 Congress, 2010, p.55-57). The high priority portion of this section included
funding for “pilot programs” established at schools in high poverty areas.
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CHAPTER 3. LITERATURE REVIEW

This section provides a summary and critiques where applicable of the relevant literature.
The review begins with literature that analyzes fruit and vegetable (FV) availability,
consumption, and Local Wellness Policies. This is followed by a comparison and contrast
analysis between NSLP and FTS within the current food system. Next, is an introduction to the
procurement challenges that are faced by FTS districts, local distributors, and farmers. The
section concludes with a review of the two studies that have researched the effects of state level
policy on FTS participation.
While a limited number of studies have looked at positive health outcomes of FTS
programs in terms of BMI or other objective measures (Joshi, Azuma, & Feenstra, 2008), most
studies rely on either an increase of nutrition education or FV availability and consumption as a
positive outcome. While the list of studies that examine the efficacy and sustainability of FTS
programs are growing, there is not a large body of literature that is peer-reviewed. Most
available analyses were done as a stipulation to a grant or community assessment. The studies
that are peer reviewed apply a wide range of methods from using photographic plate waste
methods and focus groups (Jones, Childers, Weaver, & Ball, 2015) to more qualitative studies
conducting interviews with teachers and school nutrition directors (Schafft, Hinrichs, & Bloom,
2010). Even though these and similar studies typically only cover small samples of their
perspective state or community, have inconsistent data collection methods, and are only able to
prove weak correlations between FTS schools and increases in both fruit and vegetable (FV)
availability and nutrition education, they cannot be discarded.
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A national elementary school study using a mediation analysis found that FTS schools, in
states that had FTS laws, had a 13 percent increase in Fruit and Vegetable (FV) availability,
(Nicholson, Turner, Schneider, Chriqui, & Chaloupka, 2014). Fruit availability in particular is
important because The study also found that there was a residual effect in which state laws
regarding FTS increased availability of FV’s in schools regardless if the school participated in
FTS or not. Nicholson et al.’s (2014) paper does note however, it cannot differentiate what part
of the relationship is stimulated from FTS laws or from school district local wellness policies.
Even though local wellness policies are mandated through the 2004 Child Nutrition and WIC
Reauthorization Act, reaffirmed with additional provisions in the Healthy, Hungry-Free Kids Act
of 2010, literature shows that they are not widely implemented.
Belansky et.al. (2009) in a rural low income Colorado study found that the schools
surveyed had wellness policies with weak wording and minimum impact. While another
statewide study in Utah published in early 2011 revealed that the state had stronger wording but
only reduced the odds of adolescent obesity by 2.5 percent using one year cross sectional data
(Coffield, Metos, Utz, & Waitzman, 2011). Metos & Murtaugh (2011) later found that wellness
policies decrease the availability and ultimately the consumption of less nutritious snack foods,
but not much evidence to suggest that it plays a direct role in any increases in FV consumption.
This literature analysis, coupled with data from a series of presentations that showed less than 20
percent of students in the US go to school in a district with a strongly worded wellness policy
when it comes to nutrition in school meals, (Chriqui, 2009) allows for the argument to be made
that FV consumption effect related to Local Wellness Policies would be relatively miniscule in a
national sample. It is still impossible to rule out the effects of wellness policies in states that have
FTS polices in place. A counter argument can be made that states who have enacted FTS policies
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are states that place a strong value on child nutrition and may implement their local wellness
policies at a higher rate than their peer states that do not have FTS policies. There are also cases
in which schools use FTS as a part of their wellness policy. An Iowa elementary school survey
revealed that a high percent of schools used FTS to achieve the goals outlined in their
perspective wellness policies, (Lynn, 2014). However, the author did not correct for non-random
sampling bias and coupled with a low sample size, this challenges the validity of the results.
Future research beyond the scope of this thesis should seek to explain the relationship between
states with FTS policies and wellness policy implementation in order to properly explain the
effects in FV consumption that can be directly related to FTS and not the school’s wellness
policy.
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Table 2.1 Differences Chart between Traditional and Farm to School Programs
(Allen & Guthman, 2006)

In order to better understand the decision-making process a school district goes through
when deciding to create a FTS program one first must understand the motivating factors behind
FTS adoption and the potential benefits a school district receives when they undergo the process
of becoming an FTS district. In an article analyzing the social reasoning for communities
adopting FTS programs, Allen & Guthman (2006) map out the key differences and parallels, as
listed in Table 2.1, between the NSLP and FTS. The authors note that while creating a market
for farmers and providing adequate nutrition are key motivators for both programs, they differ
fundamentally on both the farm size from which food is procured and the nutritional quality of
the meals.
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Table 3.2 National School Lunch, Special Milk, and School Breakfast Programs, National
Average Payments/ Maximum reimbursement Rates

Source: Federal Register Food and Nutrition Service, USDA July 1, 2013.

Most foods purchased for the NSLP come predominantly from larger scale farms and
distributors, since they are able to do business at a lower price point than smaller farms. Since
the NSLP essentially operates as a subsidized federal program that provides reimbursements to
schools, they are usually considered a self-supported system. Table 3.2 provides a list of
reimbursement alotments per lunch served based on the percentage of students who received free
or reduced lunch and if the school district met additional lunch requirements. In 2013, the
national average reimbursement rates for the mainland states were $0.28 per lunch served, where
less than 60 percent of the schools receive free or reduced lunch for a paid lunch, and up to $2.95
per free lunch served in schools where more than 60 percent of the student population receive
free and reduced lunch. If schools complied with the new requirements under the Healthy,
Hunger-Free Kids Act of 2010 they were eligible for an additional 6 cent reimbursement once
certified by a state School Food Authority agent (Food and Nutrition Service, 2012). Currently,
around 90 percent of schools report to the USDA that they are meeting the new nutritional
requirements of the program. In terms of food groups purchased, the program was comprised of
25 percent meat (beef and pork) and 34 percent fruits and vegetables in compliance to revised
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nutritional standards (Food and Nutrition Service, 2016). For comparison, in 2006 meat was 35
percent of the commodities purchased, while fruit and vegetables comprised only 25 percent,
with 35 percent of which were potatoes (Food and Nutrition Service, 2008).
Researchers agree that there are procurement barriers related to opting into a FTS
program (Thompson et al., 2014; Izumi, Wright, & Hamm, 2010; Conner et al., 2011). FTS had
attracted the use of large distribution companies, such as SYSCO, for local food distribution.
This can be seen as a double edge sword to advocates of the program. These large distribution
companies may help in lowering cost, but the use of these large supply chains does not align with
the community and local/regional engagement goals of FTS. For example, Kennedy (2007)
found that SYSCO’s Buy Local, Sell Fresh campaign was more of a marketing strategy than an
accurate description of how the food was procured. Lowest price is usually considered the best
value in school food procurement, but FTS procurement adds value through freshness, local
economic impact, and community engagement (Morgan & Sonnino, 2013). Izuma (2006; 2010)
finds that while there is a willingness for school district food service coordinators to purchase
locally, the decision is mostly based on price if the school district lacks additional outside
financial resources.
Izumi (2008) used a series of case study interviews with four small state and regional
distributors that serve institutions and restaurants to determine if regional intermediary
distributors could serve a crucial role in the FTS system. The author found that while these
distributors have additional non-economic incentives and social benefits in supporting local
farming efforts, when doing business with school districts it is harder to compete with larger
distribution services. Three of the four currently supply at least one school district which may
relate back to the earlier point that these school districts perceive additional value from doing
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business with these distributors who have a greater connection to the farm from which goods
were procured. He also notes that there are seasonality problems with the agriculture calendar
and the academic school year calendar, which creates an additional barrier for FTS.
On the farmer side of the equation, Thompson (2014) also finds that there are social
benefits for farmers, in particular small or limited resource farmers who tend to operate at a
higher price point, to participate in FTS and perform school visits, which are similar to findings
from other authors (Izumi, Wright, & Hamm, 2010, Conner et al., 2011). Thompson finds that
one of the biggest barriers were receiving inspection and certifications information and related
cost required in order to make transactions with school districts. This supports the idea that states
with an FTS organizational structure would be better equipped to reduce these barriers to
encourage more small farmers to enter the FTS market. As a caveat, Thompson’s survey of
small and limited resource farmers would have to be duplicated with a larger sample size to help
further validate findings. The survey was also administered online which given the demographics
for that population lower income and rural, a mail-based survey would have produced a higher
response rate.
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Fig. 3.1 System Map of Farm to School in Vermont (Conner et al., 2011)
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Connor (2011) did a review of the Vermont FTS food system from the house to the
national level as a part of the NSLP. Fig. 3.1 displays all the various actors, systems, and
programs involved in a FTS system. He makes the argument that increased coordination
between institutions, non-profits, and programs at the state level, coupled with appropriate
funding, could increase capacity for the program. It could also have an additional benefit of
creating a well-regulated system that would make it easier for strategic planning at the federal
level through the USDA. This relates back to the hypothesis that states with policies that create a
state level management office or coordinator for FTS could assist with connecting school with
necessary actors for a successful program within the state. The map also gives a visual display
of the amount of competition private state distributors face from federal, private (at the national
level), and state government level distributors that Izumi identified in the case study.
Few studies have tackled the effects that state-level programs have on the adoption by
schools into the program. Two studies, (Schneider et al., 2012, Lyson, 2016) used binary
dummies in state-level regressions to determine if a state having any FTS programs increased
participation rates without parsing the laws into different categories to determine which
programs were most successful and under what frameworks. The first study by Schneider et al.
(2012) looked to analyze how state level policy’s effects FTS adoption was published using
pooled cross sectional data from on elementary schools from 2006-2009. The study sets the
framework in analyzing public policy regarding FTS, but in data collection they only separate
policies into two binary categories, =1 if state has FTS policy and =0 if otherwise. While this
may make for an easier analysis it does not take into account that state policies are not
homogenous, leaving out important variables such as logistics personal or coordinators can assist
in improving the rate at which state funding is utilized and administered. The study also does not
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disclose the results of the logit regression for the control variables in the study. This would have
been useful in having another study to either help validate or contradict a later paper by Lyson, in
which it was found that regionality played an important role in analyzing the adoption rates of
FTS, (2016). A literature search on the subject matter and authors from Schneider’s 2012 paper
revealed that two publications stemmed from the data initially collected, with one being
previously mentioned on FV consumption, but neither run additional analyses to observe the
effects state level initiatives have across different regions, rural and urban communities, or
different income levels, (Schneider et al., 2012). Identifying these differences is necessary in
understanding the barriers each state and school district faces in establishing FTS, and how they
are best mitigated. Lyson (2016) uses a state level linear probability regression on FTS adoption
using regional differencing and policy diffusion as a means to explain why certain states have
adopted policies and others do not. It would also stand to reason that states within similar
geographic regions would face some of the same obstacles when it comes to procurement of
local foods. Whether that would be transportation cost, seasonality, or distribution centers, states
that share borders would more than likely have the same obstacles in establishing a cost effective
program. The thesis looks to improve upon the framework used by these papers and compare
results.
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CHAPTER 4. DATA AND METHODOLOGY

The study will follow a similar framework utilized by Schneider et al. (2012) in which
data was analyzed using a multivariate logistic regression controlled by racial composition,
percent of students receiving free and reduced lunch as an income variable, and a mixture of
regional and rural variables, with the dependent variable being the school districts choice to
participate in FTS. In their analysis, the key independent variable was a binary dummy variable
representing if a state had either FTS related or state locally grown procurement laws. The thesis
model looks to expand Schneider et al. (2012) analysis and Lyson (2016) on the geographical
effects of policy implementation at the state level using vertical diffusion. Lyson applied vertical
and horizontal policy diffusion regression methods to explain the relationship federal policy has
on state policy adoption and how states in the same geographical regions tend to adopt similar
policy. The methodology combines Schneider’s logistic regression techniques while
acknowledging the effects regional and municipal difference play in FTS adoption rates. As
mentioned in the literature review, neither author test the state-level policy effects across income
or locale demographics. Upon establishing a relationship between school district level
participation and FTS policy, I opt for the use of a series of logits measuring the change in
probability of the interaction effects between respective FTS policy’s with either the percent of
students who receive free or reduced lunch and school district demographics to test for equitable
distribution of policy effects.
A logit model is utilized to match the nonlinear nature of the data. It is unlikely that the
proxy for poverty, percent of students who receive free or reduced lunch follows a normal
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distribution, which can be found in the appendix, or the discrete rurality ranking variables would
share a direct linear relationship with FTS adoption rates. With this assumption, the utilization
of a logit model is more justifiable then the use of a Linear Probability Model (LPM) that was
used by Lyson (2016). A logit also allows comparisons to be made between to the only school
level peer reviewed article on the subject of public policy and FTS adoption done by Schneider
et al. (2012).
The data used in the analysis is comprised of a mixture of three data sources: the USDA
2015 FTS Census (survey years 2013-2015), the Common Core of Data (CCD) demographics
and reduced lunch data, and state legislature summaries that involve FTS, enacted from 20012012, taken from the National Farm to School Network (NFSN). The NFSN is an advocacy
network that looks to expand the farm to school movement. Using the law codes provided by
NFSN, the summaries where then validated through the LexisNexis state statutory and law
database and then categorized into dichotomous policy variables for the analysis. States labeled
as having a “Locality Clause” are states where certain agriculture products produced in the state
are procured at the state level or they require school districts to purchase from a list of
commodities as long as they do not surpass a given percent of the most competitive out of state
bidder. For example, Illinois House Bill 3990 established that local farm or food products, within
the state, be given preference over the lowest non-local bidder(s) as long as the cost does not
exceed an additional 10 percent of the non-local bid for state agencies and facilities including
public schools. The locality clause variable in this case is used as more of a control than a
variable of interest. The locality clause in itself is not a direct farm to school policy, but since it
promotes in-state agriculture it could be used as a triggering mechanism for school districts to
opt into the program through two means. It is plausible that state locality clauses are related to

39
increases in state cafeteria purchasing budgets so that schools can fill this requirement. This
would eliminate additional financial burdens placed on school districts that want to adopt the
program. The other plausible option is that school districts in “locality” states use available
resources at a higher rate directly rated to Farm to School which allows them to offset higher
purchasing cost for in state goods.
States labeled “Reimbursements” are states that provide either a given percent
reimbursement back to the school for every dollar spent on food procured within the state or cost
incurred starting school farm or garden. For example, New York will reimburse up to $.20 per
pupil meal in direct farm purchases. These two variables are described here since they are less
self-explanatory than the other variables listed in the table on the adjacent page.
The USDA FTS Census was completed in 2015, with the school districts decision to
participate in FTS being asked for the 2013-2014 school year. From this data set the thesis
analyzes 79.59 percent of the public school districts in America (N=9,004) who participate in the
NSLP, this excludes private schools, charter schools, D.C. area schools and school districts in
other US territories. The range 2001-2012 was used to capture the first legislation enacted up
until a year before the survey year of 2013. 2013 legislation was not utilized because of the
unlikeliness that states and school districts would be able to put systems in place to use the
resources outlined of their states specific bill.
The USDA survey asks respondents a wide range of questions from program entry, top
food procured for the FTS program, state and federal nutrition awards received, budget spent on
local food, definition of local, and problems or obstacles schools have with participating in the
program. The USDA also contacted survey non-respondents in a follow up and found no
significant difference between their responses and responses by similar school districts. Given
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the large sample size of the data, the high completion rate, and the follow up survey nonresponse bias should be minimized. Only the respondents whose school district could be matched
with demographic data from the Common Core of Data (CCD) were utilized, (N=9,004).
The geographical regions were specified using the USDA’s Sustainable Agriculture
Research and Education (SARE) region classification. The rural codes were taken from the
CCD’s demographics section that was matched with each individual school district. The rankings
were condensed from the CCD’s 1-12 into a 1-3 ranking with 1 being the most urban
metropolitan and 4 being the most rural. “Rural-urban” coded 1 has a range of metro areas of
over 250,000 residents to large suburbs outside of a principle city of over 250,000 residents.
Two ranges from a mid size suburb between 250,000-100,000 to towns inside an urban cluster,
an area up to 10 miles away from an urbanized area. Lastly, 3 ranges from towns that are
between 10 to 35 miles away from an urban cluster to a census defined rural area more than 25
miles away from an urbanized area.
The “free-lunch” variable represents a proxy for poverty. The percent of students
receiving free or reduced lunch is a common variable in school data, reports, and articles when
parent’s income or poverty is not available at the school level. The National Center for
Education Statistics (NCES) considers a school high poverty if 75 percent or more students
receive free or reduced lunch (Snyder & Musus-Gillette, 2015). Snyder also shows where 45
percent of both Hispanic and Black public school students in 2012 attend a high poverty school.
The limitations to the free lunch variable is that while it is derived from the federal poverty level
measurement it tends to overestimate poverty in school districts. A student can receive free lunch
if their household income is 130 percent or below the federal poverty level and reduced lunch if
household income is between 130 percent-185 percent. The data would be a more accurate
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reflection of poverty if it separated the two groups in the data collection phase. Even with this
limitation it is still the most commonly used poverty proxy for school level data. Using this
proxy Owens (2016) finds that income segregation between public school districts has increased
by roughly 15 percent from 1990-2012 which was also correlated to race in larger metro areas.
Discrete ranking was also used for the minority school district classifications. The
thresholds for the ranking were also taken from the NCES. The NCES uses the percent of
historically disadvantaged student populations, Black and Hispanic, to create an index by which
they classify “majority minority” schools. This variable is included to test if the likelihood of
opting into FTS is different at majority minority school districts than majority white school
districts. The ranking variable also allows for a comparison to be made between the interaction
effects on state FTS between low minority school districts and majority minority school districts.
This would ultimately allow us to test a sub-hypothesis that positive FTS policy effects may not
be equally distributed across different racial demographics within a state. A description of all
other coded variables are found in Table 4.1:
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Variable

Table 4.1: Variable Description
Definitions

dependent variable
FTS Participation

= 1 if respondent reports that they participated in the FTS
program in the 2013-2014 school year

key independent variables
FTS Coordinators

= 1 if respondent resides in a state that has salary position for
an individual or a group to assist schools with procurement
logistics or funding

Grants

= 1 if respondent resides in a state that has a grant program
that is open to schools within the state

Locality Clause

= 1 if respondent resides in a state that encourages schools to
buy with the state

StateFTS

= 1 if respondent resides in a state has a sponsored program
that assist with FTS may or may not include funding

Reimbursement

= 1 if respondent resides in a state that reimburses school
districts per meal or $1 spent locally (within state)

demographics
low minority

Discrete ranking variable =1 if Hispanic or Black students
represent <5 percent of the school district

medium minority

Discrete ranking variable =2 if Hispanic or Black students
represent <= 50 percent >=5 percent of the school district
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(Table 4.1 Continued)
high minority

Discrete ranking variable =3 if Hispanic or Black students
represent > 50 percent of the school district

free-lunch

continuous variable representing percent of the school
district receiving free or reduced lunch

population

student population of school district per 10,000 students

geographical characteristics
northcentral

= 1 if respondent resides in IA, IL, IN, KS, MI, MN, MO,
NE, OH, or WI

northeast

= 1 if respondent resides in CT, DE, MA, MD, ME, NH, NJ,
NY, PA, RI, VT or WV

southern

= 1 if respondent resides in AL, AR, FL, GA, KY, LA, MS,
NC, OK, SC, TN, TX, or, VA

western

= 1 if respondent resides in AK, AZ, CA, CO, HI, ID, MT,
ND, NM, OR, SD, UT, WA, or WY

rural-urban

discrete rank variable from metro to rural remote (1-3)

44

Multivariate Logit Base Model
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(Eq.1)

Model With Interactions
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(Eq.2)

The model’s variables are defined by the following table:
Table 4.2: Model Definitions
Variable
Definition
is a dummy variable indicating if school district i participates in FTS
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represents the logit cumulative distribution function:
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error term
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The base model is used to discover the effects of states with an FTS policy(s) have on
FTS participation. The Wald test is used to test the significance of the additional descriptive
variables in the base model. This is followed by a series of multivariate logistic regressions,
which capture and compare the effect of comprehensive policies, such as states with grant
funding in combination with a state office or council that help disseminate information to school
districts and help coordinate logistics in the distribution chain for FTS within the state, against
states with less comprehensive policies. Lastly, interactions will be made between different
policy types and the demographic variables to discover the policy effects across several subpopulations.
Table 4.3 provides a quick example of the interaction model with the dummy variable
“southern” and the interaction term “reimbursement”, where �∗ represents the parameter
associated with the dummy “southern”. In the example the coefficients are interpreted in

southern
1
2
3
4

Yes
Yes
No
No

Table 4.3: Interaction Example
�(�� = 1)
Reimbursement
policy
Yes
� + �∗ + � + �
No
� + �∗
Yes
�+�
No
�

log odds, however the log odds will not be used in the results tables and figures. In the initial
segment of the results section of the paper the table will have coefficients converted into odds
ratio’s for an easier interpretation and comparisons to be made with the literature. An example
of the odds ratio conversion is listed below.
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Odds for participation in a state with FTS =
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(Eq.5)

First the odds for participating in a state with policies is calculated in Eq.3, which takes the
probability of participating in a state with a policy in place over 1 minus the same probability.
This then divided by the odds for participating in states without policies in Eq.4 to get the odds
ratio calculated in Eq.5. Odds ratios allow for a quick interpretation in the earlier half of the
results section. Odds ratios over 1 indicate a higher likelihood of the event occurring as opposed
to the alternative outcome, while odds ratios less than 1 indicate a lower likelihood or odds of the
event occurring. For example, if a policy had an odds ratios above 1 school districts in those
states with policies will have higher odds of participating than states without a policy. If this was
less than 1 they would have a lower likelihood of participating.

Odds Ratio Coefficient

Outcome

>1 Higher odds of Participating
<1 Lower odds of Partcipating
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Tables and graphs later in the chapter are presented in terms of probability using a post
regression estimation using the marginal effects to report results in terms of changes in
probability. The marginal effects calculate the percent change in probability linked to a change
in an independent variable when holding all other variables constant, ceteris paribus.
ef(g)
eh

= �h �[� + ������ + �� + � ������ × � ] ∗ (1 − �[� + ������ + �� + � ������ × � ] (Eq.6)

Majority of the variables in the vector �� are dummies. The marginal effects of the interaction of
the policy variable and the dummies takes on another form. The following is an example of the
interaction effect between the policy variable in question and a dummy variable. The interaction
captures the discrete double difference.
kl f(g)
kcgcmZkXYZ[\]

=

J
J^K L(nopoqorn)

−

J
J^K L norn

−

J
J^K L porn

−

J
J^K Lrn

(Eq.7)
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CHAPTER 5. RESULTS

The first iteration of the model, Table 5.1, is intended to capture the policy effects of
FTS without controls. The coefficients are converted into odds ratio’s instead of the standard log
odds to allow for a quick interpretation of this stage of the model. A value over 1 has a higher
likelihood of occurring or in the first model, a school within a state with an FTS policy has a
1.12 higher odds of participating into FTS than a school within a state without a policy. The
second model introduces school district level demographic and locale control variables. The
Wald-Test statistics for Model 2, found in Table C of the Appendix, produced a p value of
0.0000 meaning I reject the null hypothesis that the minority, free lunch, school district
population, and locale variables are equal to 0. Subsequently, this means that the inclusion of
these additional variables improve the fit of the model. The policy effect reduces both in
magnitude and significance after the introduction of the control variables. The free_lunch, proxy
for poverty, odds being closer to 1 than 0 allows us to raise questions as to what extent does
school districts household poverty play in FTS participation and whether policies mitigate
differences in district level income in states with policies in place.
The inclusion of the minority variables allows us to test whether participation varies by
school racial makeup of historically disadvantaged students. While the differences are not
significant in the second model high minority schools have lower odds of participating when
compared to low minority school districts, the omitted variable. For the locale variables in
comparison to metro school districts rural school districts have 0.69 lower odds of participating,
while sub-urban school districts have a 1.16 higher odds of participating. The Wald test is
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performed again for the inclusion of the regional dummies, producing a p value of 0.0000. The
null hypothesis is rejected that these variables are simultaneously equal to zero, justifying their
inclusion in the model. When the final regional control variables are introduced the policy
effects become insignificant, but the minority, poverty, and locale variables remain of interest.
The income and locale variables share a relationship with parental education and income, which
considering the additional cost related to the program as mentioned in the literature review could
depress policy effects. The regional dummies in Model 3 are capturing differences in regional
agriculture, infrastructure start up cost for schools participating in the program, as well as the
difference in FTS policies across the country. In horizontal political diffusion research, as
alluded by Lyson (2012) states in geographic approximatey of one another tend to have similar
policies as they look to see what policies states around them have enacted to address a problem.
In this case this is increasing FTS participation to mitigate childhood obesity. Model 3 provides
justification for the disaggregated policy model in Table 5.2 as this step was necessary to
provide a foundation for which variables of importance are analyzed in the following models
where the FTS policies are separated by the resources they provide.
Table 5.1 suggest that Hypothesis 1.1 should be rejected in that policies, in the
aggregate, do not significantly increase the likelihood of a school district participating in FTS.
However, as previously mentioned the regional dummies suggest that different forms of policies
may have a significant impact on school district level FTS participation meaning that Hypothesis
1.2 should still be tested. Results also indicate that the first portion of Hypothesis 2 is accepted
in that school districts in the Northeast region of the US are more likely to participate in FTS
compared to the other three regions of the country, which may be in part do to policy structure in
the Northeast region.
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Table 5.1: Logit Results Odds Ratios for Farm To School Policy on District Level FTS
Participation
Variables

Model 1

Model 2

Model 3

1.129347***

1.081*

1.056874

free_lunch

-

0.4382211***

0.6393987***

Medium Minority

-

1.029264

1.043023

High Minority

-

0.92969

0.8683852*

School District Population

-

1.448447***

1.511354***

Sub-Urban

-

1.165507**

1.292318***

Rural

-

0.6954038***

0.7885748***

MidWest

-

-

0.679325***

NorthEast

-

-

1.563422***

South

-

-

0.7179767***

_cons

0.592508***

0.963009

0.845693

Policy

Metro and West the omitted variable in the locale variable comparison; Low Minority is the
omitted variable in the minority sub-category comparison; ***,**,* represents p<.01, .05, .10
respectively, robust standard errors used to correct for heteroscedasticity

51
Table 5.2: Logit Results Odds Ratios for Farm To School Disaggregated Policy on District
Level FTS Participation: Model 4

Variables

Odds Ratio

Robust Std.
Errors

Grants

0.8589876**

(0.0536884)

Coordinator

1.395973***

(0.0817109)

State FTS

0.72348***

(0.0500555)

LocalityClause

1.19094***

(0.0690446)

Reimbursements

1.527673***

(0.1501848)

free_lunch

0.6941722***

(0.0869203)

1.004733

(0.0556614)

0.7703882***

(0.0696428)

School District Population

1.48288***

(0.0913728)

Sub-Urban

1.274589***

(0.0541979)

Rural

0.7689023***

(0.1061695)

Medium Minority
High Minority

MidWest
NorthEast

0.667773***

(0.0489665)

1.77222***

(0.1423335)

South

0.8044064***

(0.061452)

_cons

0.592508***

(0.098226)

Metro and West are the omitted variables in the locale variable comparison; Low Minority is the
omitted variable in the minority sub-category comparison; ***,**,* represents p<.01, .05, .10
respectively
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In the second iteration of the model, Table 5.2, while each policy effect is significant the
magnitude variation between them is wide. Two policies, Grants and StateFTS have negative
effects on FTS participation. Most states with a grant program established an FTS office in order
to distribute the grant. However, using internet searches it was discovered that in the states
classified as having a FTS state program it is often a secondary job for a team of workers in the
state’s Agriculture Department. This creates a fundamental difference between the states who
have created a salaried FTS Coordinator and states with just an FTS program or initiative. This
could explain why the odds are higher for schools within states with coordinators versus schools
in states with only an FTS program. The next variable for discussion is the lower odds for states
with grant programs. The lower odds in the grant variable could represent two scenarios: 1)
States with grant programs recognize not as many schools are participating and created a
program to increase the number of school districts participating in FTS within the state. 2) States
with grant programs have school districts with different levels of access to FTS resources of
which could be rectified by designing a more comprehensive policy. For example grants may
only be accessible to higher income school districts, since they may need a smaller portion of
funding to address start up cost, replacing kitchen equipment, purchasing salad bars, building
greenhouses, purchasing land for school garden, etc. compared to lower income schools which
would need significantly more funding to pay for initial cost in participating in the program. If
grant funding is competitive and not renewed on an annual basis lower income school districts
may opt to not apply if funding is not guaranteed as that incurs an additional time related cost
which may not be returned if the school does not consistently receive the grant. The next
regression will analyze if states with grants and coordinators can produce higher odds of FTS
participation compared to states with the same programs individually. Lastly, school districts
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within states with reimbursement policies have the highest odds of participating in FTS. This is
likely due to to a more automatic process of receiving funding for purchasing locally within the
state, as well as covering cost necessary to upgrade cafeteria kitchen equipment. Given that
reimbursements in most states are distributed once local purchases are confirmed, not only may
it offer a financial incentive, but in terms of ease of access and time, it is not as cumbersome as
other state programs such as writing a proposal for a grant.
With our demographic variables in question, when the policy types are disaggregated,
there are several significant changes. In our policy aggregated control model (Model 3) the High
Minority school districts were weakly significant, at the 10 percent level, but in the
disaggregated policy type model in Table5.2 the odds have dropped by roughly 10 percent and
are significant at the 1 percent level. This could indicate that certain policy types share an
interaction effect with not only the discrete ranking minority variables but the other locale
variables which remained significant with similar comparable odds to the aggregated control
model (Stata, 2018). According to Stroub and Richards (2013) around 66 percent of racial
segregation in schools occurs between school districts. This may also share a relationship with
the increases in income segregation in school districts in the past decades. Owens et al. (2016)
found that income segregation of public school, using free or reduced prices as a proxy, between
school districts increased by 15 percent from 1990 to 2010. The authors acknowledge that this
may be attributed to the rising trends of income inequality in America. The following model,
Table5.3 (Model 5) will look to test whether the combined grant and coordinator policy type is
significantly different from the individual polices before interacting demographic variables with
respective policy types.
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Table 5.3: Farm to School Grant & Coordinator Combined Policy Logit
on District Level Participation: Model 5
Variables

Odds Ratio

Robust Std. Errors

Grants_x_Coordinator

1.469356***

(0.1801949)

Grants

0.7750932***

(0.0543193)

Coordinator

1.173474**

(0.0957784)

LocalityClause

1.313618***

(0.0883305)

Reimbursements

1.508166***

(0.1495045)

free_lunch

0.6797048***

(0.0853663)

1.013787

(0.0562528)

0.7890984***

(0.0717571)

population

1.48288***

(0.1064367)

Sub-Urban

1.280894***

(0.0919879)

Rural

0.7737587***

(0.0547189)

MidWest

0.6611047***

(0.0489665)

NorthEast

1.798861***

(0.1423335)

South

0.8154827***

(0.061452)

_cons

0.8594462

(0.099926)

Medium Minority
High Minority

Metro and West are the omitted variable in the locale variable comparison; Low Minority is the
omitted variable in the minority sub-category comparison; ***,**,* represents p<.01, .05, .10
respectively
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The last addition to the model is the combined Grants_x_Coordinator variable which
looks to explain why grant policies created lower participation odds than non-grant states. This
iteration of the model shows that grant programs are most effective, with 1.47 higher odds, when
partnered with an FTS coordinators than states without the combined policy type. The results
show that in states with the combined policy type in place, school districts have a higher odds of
opting into FTS than states with each separate policy type. The transition from lower odds
related to only having a grant program in place to higher odds when the policy types are
combined is a potential indicator that grants can be more effectively utilized within the state if
they have a funded coordinated position(s) to assist schools with logistics, grant applications, and
procurement. It could also help increase FTS participation in various marginalized subpopulations within the state captured by the rural, high minority, and free lunch variables. The
combination of these two variables does not have a significant impact on the magnitude of the
other independent demographic variables of question. This could potentially be a sign that while
the grants are more effective when combined with coordinators they may still be skewed toward
higher income sub-populations.

56

Table 5.4: Farm To School Grant & Coordinator Interaction Logit Partial Effects on District
Level Participation
Variable
free_lunch

Low Minority

Medium Minority

High Minority

population

Metro

Sub-Urban

Rural

_cons

(1)

(2)

(3)

Grant & Coordinator=1

Grant & Coordinator=0

Difference

0.4818378***

0.3865113***

0.09527***

(0.0256729)

(0.0055521)

(0.020128)

.4724647***

.3953227***

0.077142***

(0.029521)

(0.010865)

(0.019321)

0.493784***

0.395578***

0.098206***

(0.029377)

(0.00757)

(0.021807)

0.396463***

0.344149***

0.052315

(0.066553)

(0.014227)

(0.052326)

.574514***

.3973923***

0.177122***

(0.034416)

(0.006409)

(0.028009)

0.638306***

0.458422***

0.179884***

(0.039704)

(0.011978)

(0.027724)

0.597191***

0.45603***

0.141161***

(0.037462)

(0.012602)

(0.02486)

0.384421***

0.356654***

0.027767

(0.028278)

(0.00815)

0.020128

0.4914996***

.3865534***

0.104946***

(0.024028)

(0.005537)

(0.018491)

Robust standard errors in parentheses; continuous variables population & free_lunch calculated
at mean ***,**,* represents p<.01, .05, .10 respectively
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The next step is interacting the newly created Grant_x_Coordinator variable with the
school district and locale demographics in the model. Table 5.4 shows the partial marginal
effects of the interaction between Grant_x_Coordinator and the demographic variables in the
model. These partial marginal as estimated as discussed in Eq.6 for columns (1 &2) and Eq.7 for
columns (3) in Chapter 4 are interpreted as probabilities. The interacted effects of the combined
policy type and the demographic variables of question are significant in states that have both
grant funding and a coordinator office or position. It these states there are significant differences
between participation probabilities between low minority schools to high minority schools, as
well between metro and rural school districts. As mentioned previously, racial segregation is
still high in American school districts and income segregation is increasing. It then becomes
necessary to test if there is a significant difference between the interaction with states that have
this policy type in place in comparison to states that do not. When we take these differences the
change in the probable outcome for participating in FTS for both high minority and rural school
districts are insignificant. So while not only are the probabilities for the two variables in
question lower in states with the proper programming in place, the probability change is not
significantly different than states without these policies in place. The free_lunch variable also
weakens in significance which allows the argument to be made that impoverished school districts
in states with the coordinated grant policy in place may face similar levels of access to the
program as districts in states without these policies. The following tables looks to go further into
detail around the participation probabilities across both the continuous free_lunch variable as
well as provide visual context for outcomes for high minority and rural school districts compared
to their peers.
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Fig 5.1 Estimated Farm to School Participation Probabilities at the School District Level with 95
percent Confidence Intervals Based on State Level Policy and Poverty
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The top graph in Fig 5.1 shows the interaction between states with grant policies and
children who receive free or reduced lunch. Recall that in both Table 5.2 and Table 5.3 school
districts in states with only a grant program had lower odds of participation in FTS than states
without similar policy. Given the relationship between income and participation interpreting the
regression, without analyzing the interaction over children who receive free or reduced lunch it
was uncertain as to whether all school districts regardless of income were less likely to
participate, or grant funding is such states had sizeable impact at certain poverty levels. Fig 5.1
shows that the first assumption was true in that grant policies alone do not have a significant
positive effect on district level FTS participation, and in certain high poverty school districts are
significantly less likely to participate in the program than their peer school districts in states
without grant policies.
The second chart in Fig 5.1 looks to examine whether a combined policy of financial
grants with a state level office that looks to assist school districts in FTS logistics and
procurement has positive effects throughout the poverty continuum. Districts were less than 10
percent of students receive free or reduced lunch are over 70 percent likely to participate in the
Farm to School program, roughly 30 percent more likely than states without this combined
policy type. However, when looking at the school districts where over 60 percent receive free or
reduced lunch there is no longer a positive significant difference. At even higher poverty levels,
those school districts are less likely to participate than similar poverty schools in states without
similar programming. So while the probability for participating may be higher for school district
around or below the mean, (0.54), these positive effects are not true for higher poverty schools.
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Fig5.2 Estimated Farm to School Participation Probabilities at the School District Level with 95
percent Confidence Intervals Based on State Level Policy and Locale Demographic

Fig 5.2 is a visual interpretation of the marginal results for the locale demographics in
Table 5.4. In states without the combined grant and coordinator policy metro and suburban
school districts are roughly 10 percent more likely to participate in Farm to School than school
districts in rural areas. While the metro and rural school districts likelihood to participate
increase significantly in states with this combined policy type, in rural school districts the
difference in probabilities or participating is very miniscule and insignificant. This bares
resemblance to the previous figure were lower income, lower resource, school districts or less
likely to participate than their peer schools.
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Fig5.3 Estimated Farm to School Participation Probabilities at the School District Level with 95
percent Confidence Intervals Based on State Level Policy and Minority Demographic

Fig 5.3 provides a visual of the model in terms of the minority demographics. The model
helps address the question: Does the policy have significant positive effect on majority minority
school districts? As previously mentioned, school districts in America are still widely segregated
in terms of the distribution of historically disadvantaged Black and Hispanic minority students.
Similar to Fig5.2 the model predicts that both the low minority and medium minority
demographics have a higher likelihood of participating in both states with and without the
respective policy’s in place. The high minority school district probability with the Grant and
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Coordinator interaction is also not statistically different from states without the combined policy.
Again this figure tends to suggest an unequal distribution of resources in states with the proposed
policy in place.

Fig5.4 Estimated Farm to School Participation Probabilities at the School District Level with 95
percent Confidence Intervals Based on State Reimbursement Policy

Fig5.5 Estimated Farm to School Participation Probabilities at the School District Level with 95
percent Confidence Intervals Based on State Reimbursement Policy New York Constrained
Model
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Fig5.4 and Fig5.5 looks to analyze the strong positive odds for school districts in states
with financial reimbursement policies, as shown in Table 5.3, across all percent of children who
receive free or reduced lunch. This is done by interacting the dummy reimbursement policy with
the continuous free lunch variable. Fig5.4 shows that the positive relationship shown between
the reimbursement policy is significant across all poverty levels with less than a 10 percent drop
in probability from 0 to 100 percent of students on free or reduced lunch. It should be noted that
while this relationship is significant regardless of income level its effects are not as strong as the
combined grant and coordinator policy for low poverty school districts. However, once the
percent of students that receive free or reduced lunch in both figures the participation probability
drops below 50 percent. Even though the reimbursement model may have higher participation
values for high poverty school districts in neither model is the likelihood of participating greater
than the likelihood of not participating for the aforementioned schools. In Fig5.5 a control for
New York is added into the model. New York spends more per student than any other state in
America and has the lowest gap in funding between students in poverty and students not in
poverty, (Chingos & Blagg, 2017). Given that New York is included in the original analysis of
states that have a reimbursement policy and due to their large student population it was necessary
to see if the positive relationship remained significant when New York was controlled for. Not
only does the likelihood of districts participation decrease more as poverty increases, but the
difference in participating for high poverty school districts are no longer significant.
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5.2 Additional Findings

Fig5.5 Estimated Farm to School Participation Probabilities at the School District Level with 95
percent Confidence Intervals Based on State Political Ideology and Policy

Two other area of interest that were not in the initial hypothesis are: What are the
participation outcomes for school districts in states with different political ideologies? How does
the policy effect change in Conservative verses Liberal states? I opt for simple liberal and
conservative indicators by creating dummy variables for either republican or democratic states
based on who controlled each respective states house of representative after the 2012 election.
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This methodology assumes states with majority Democrat state house representatives are liberal
while states with majority Republicans are conservative, (Hedge & Scicchitano, 1994). While
Nebraska does not have a traditional house of representatives using party affiliation, I instead
used their respective US Congress representatives party affiliation. Lyson (2016) uses a
conservative to liberal threshold in her state level LPM analysis which is a more accurate
indicator. Since Lyson’s model does not include interactions, for ease of analysis I continue with
the same dummy by continuous interactions I have used in previous models. Due to collinearity
between the regional dummies and political ideology, for example all houses in the South during
2012 were majority republican, the regional dummies were not included in this estimation. In
liberal states without a policy school districts have slightly below a 50 percente chance of
participating in Farm to School compared to a less than 40 percent probability of participating in
a conservative states. Again when in states with policy regardless of political ideology low
poverty school districts have high likelihoods of participating, liberal states over 80 percent,
compared to a lower likelihood for high poverty schools than states without FTS policies.
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CHAPTER 6. DISCUSSION

6.1 Are School Districts in States with Farm to School Policies more likely to participate?

From 2007-2009 Schneider found that states with FTS policies in place had 1.7 greater
odds than states without policies. The controlled model in Table 5.1 provides insignificant weak
higher odds, 1.05, of participating for schools in states with policies. The lower odds and
significance between Scneider’s results and my own can stimulate from two reasons: During this
time period FTS was not as prominent as it is today with only an estimated 1,000 programs in
2007, (National Farm to School Network, 2017) compared to 5,254 programs at the time of the
2013 FTS Census. It is highly possible that the higher odds are driven by states with multiple
years put into developing more comprehensive FTS policy, (i.e. New York, California, and
Vermont). Another factor is that in Schneider’s sample had a lower mean of children who
received free or reduced lunch, 48.4 percent, compared to my sample in 54.6 percent. In the
majority of my post analysis figures once a school district passes 50 percent of children receiving
free or reduced lunch the likelihoods become either insignificant or fairly close to the likelihood
of school districts in states without polices. Since the program has grown in popularity since
Schneider’s study and more states have adopted FTS policies, it becomes necessary to examine
policy types separately to better understand which policies have a greater impact on participating
in the program.
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My results suggest that a purely financial incentive, in the forms of grants, does not
increase the probability of participating in Farm to School in comparison to states without a
purely financial policy or no policy in place at all. In states with a state sponsored farm to school
program (whether monetary incentives such as grants are provided or the program is unfunded),
there is a significantly lower likelihood of participating compared to states without policies.
Table 5.2. These results suggest grants alone fail to address procurement and logistic barriers
around FTS noted by Thompson et al., (2014), Izumi, Wright, and Hamm (2010), and Conner et
al. (2011). They also fail to address regulations around school commodity purchases on the
farmer side, Izuma (2008). The second regression, Table 5.3, with the combined grant and
coordinator variable addresses whether a more complete policy that reduces both time and
monetary constraints for both school districts and farmers creates higher odds of participating.
While the odds are greater and significant at the 1 percent level the second chart in Fig. 5.2 tells
the more complete story, addressed in the following section. School districts in states with the
last policy type, Reimbursements, have greater odds of participating than states without this
policy type. This policy type not only provides a financial incentive, but reduces time constraints
school districts face in applying for funding, if necessary, to participate in the program. While
treating all policy types homogeneous, as in the first regression, does not yield significantly
positive results, once policies are disaggregated and separated by policy type effective policies
can be observed. School districts in states that have policies that include coordinators or other
logistics personnel have higher likelihoods of participating in Farm to School compared to policy
types that fail to address procurement barriers around participating in the program.
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6.2 Policy and Income

Ashenfelter and Kelley (1975) found that residents of areas with higher income are more
likely to vote than residents of lower income areas. This could potentially lead to lower income
areas receiving less state supported grant funding, since they participate less in the voting
process, Borck and Owings (2003). In their intergovernmental grant paper, Borck and Owings
also propose that if the median income in far below the mean in a state then governmental grant
money should flow from wealthy to poor counties and income should share an inverse with grant
funding received. In the majority of the models as poverty, percent of children who receive free
or reduced lunch, increases the likelihood that the school district participates decreases below
that of similar impoverished school districts in states without policies in place. The first chart in
Fig 5.1 provides evidence that not only are grants insignificant at higher income levels, lower
income school districts in grant states are less likely to participate than their peers. Even when
this policy type is combined with coordinated policies, high income school districts may greatly
benefit from this policy structure, but the findings suggest that low income school districts do not
receive the same benefit. According to the analysis any school district, regardless of income, in
a state like Mississippi or Tennessee without a policy would have a higher likelihood of
participating than a school district in states such as Vermont, Oklahoma or Wisconsin, with the
coordinated policy in place, where over 90 percent of children receive free or reduced lunch.
Even, in the reimbursement model, once New York is controlled for, there is not a significant
difference in school district FTS adoption for high poverty school districts. The opt in
probabilities are also lower for low poverty school districts than low poverty school districts in
states with the coordinated grant programs. This means that even though states with the
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reimbursement policy type may have a more justly allocated FTS funding system than other
states, they also fail to address logistics issues in what is assumed to be the enhancing the benefit
in low poverty school districts in the grant and coordinator states.

6.3 Policy and Locale

The study also attempts to address whether district level FTS adoption in states with FTS
policies are significantly different from adoption in states without policy based on the school
districts locale. In Fig.5.2 the likelihood a school district participates in FTS is skewed towards
more urban school districts than rural school districts regardless if a school district resides in a
state with a policy. The results for the policy interaction lends supports to the hypothesis that
grants are not equally distributed or accessible to rural school districts as they are to more urban
or suburban school districts. This matches findings from Borck and Owings (2003) that areas
geographically further from the government capital face higher cost associated with lobbying for
a grant program and are more removed from proper resources. Rural school districts also have
smaller tax bases and face additional financial constraints compared to more urbanized school
districts, (Biddle & Berliner, 2002). In Chapter 2.1 according to the CDC the prevalence of
childhood obesity is higher in school districts in states where greater percents of the population
reside in a rural area. Johnson and Johnson (2015) findings that rural children have greater odds
of becoming obese than children in more urban areas. As a marketed obesity prevention policy
aimed at improved school based nutrition in America, using results from the model, states with
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policies in place to make the program more accessible do not have a significant effect on rural
school districts. Policymakers should look to address what additional barriers exist in opting into
the program, whether that be financial, procurement practices, or information accessibility for
rural schools within their state.

6.4 Policy and Minority Schools

Similar to the locale estimations as school districts become more disadvantaged the
policy effects become insignificant. The U.S. Commision on Civil Rights (2018) finds that lowincome and high minority schools receive less state level funding on average than their peers.
Also as discussed in Chapter 2 childhood obesity is more prevalent in Hispanic and Black
children regardless of parents education and income. Yet the results imply that within states with
policies, to reduce access barriers for program entry, the effects are not properly distributed to
high minority schools as they are for predominantly Whiter school districts. As a caveat, due to
lower levels of nutritional literacy in high minority areas, (Wang & Chen, 2011), high minority
school district decision makers may not place as high of a utility in participating in a FTS
program as they would in applying for grants that provide traditional educational benefits, such
as in books and after school programs. If state policy makes look to improve nutritional quality
and education of school foods using FTS in minority school districts they need to analyze the

71
distribution of their grant system to make sure minority schools are represented, as well as
perform case studies on additional barriers to access these school districts may face.
6.5 Policy Synopsis

State level Farm to School policies look to reduce financial and logistical barriers to entry
for school districts to participate in hopes of improving state level nutritional education, creating
secondary markets for small and mid-sized farmers, and ultimately reducing childhood obesity.
Initial studies (Schneider et al., 2012, Lyson, 2016) provide evidence that state level policies
increases participation in the program. However, further analysis shows that the positive
relationship between policy and participation is not perceived across disadvantaged, by both
locale and race, school districts in FTS policy states. While the policies are often labeled as
obesity prevention policies, my analysis shows that in school districts where obesity is most
prevalent, (i.e. lower income, rural, or high minority schools), policies have limited insignificant
effects. Policy makers in states with FTS policies should analyze how their financial and
procurement resources are being utilized throughout the state to better understand why these
resources are not either distributed or utilized by rural, low income, and high minority school
districts. Policy makers in states seeking to develop a FTS policy should perform survey
analysis within the state to better understand barriers to entry for disadvantaged schools before
constructing a comprehensive policy to address those issues.
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CHAPTER 7. CONCLUSION

This preliminary study is the first to take a deep dive into how state legislature effects
participation rates in Farm to School Programs. Despite the passage of the Healthy Hunger-Free
Kids Act in 2010, FTS participation rates remain low, around 42 percent, or unequally
distributed in states across the US, (United States Department of Agriculture, 2016). Although
previous studies finds that school districts residing in states with a FTS policy improves the
likelihood that a school district participates in Farm to School, (Schneider et al., 2012, Lyson,
2016), this thesis finds that these effects are not equally distributed amongst lower resource
disadvantages schools. This study attempts to take on the task of identifying strong statesponsored programs that encourage participation rates across income levels. The research
highlights that state-sponsored funding may be skewed toward higher income areas, whether
through grants are reimbursement programs. Using a series of logits on disaggregated policy
types and key demographic variables, such as the percent of students who receive free or
reduced lunch as a proxy for poverty, the study finds that across all policy types high poverty
school districts do not share a similar relationship between Farm to School policy and Farm to
School participation.
The study finds that high poverty school, rural, and Black and or Hispanic (high
minority) school districts have a lower likelihood of participating in Farm to School regardless if
they reside in a state with any FTS policy. These school districts have additional barriers such as
limited financial resources, nutrition, grant, or agriculture faculty making FTS participation more
difficult than compared to other school districts. For higher income school districts states with
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grant and program coordinators, or offices, drastically improve the likelihood of participating in
FTS. In states with reimbursement policies, the effects are more equally distributed across
income, but since this policy does not address procurement issues it could explain why the
positive effects are not as high as high income school districts within grant and coordinator
states.
While Farm to School is often touted as a potential nutrition obesity prevention policy,
the likelihood of participating is the lowest for the groups were childhood obesity is the most
prevalent even with the interaction of Farm to School policies. Results provide information that
Farm to School policies may not be as effective at improving Farm to School participation as
previously suggested when it comes to minority, low income, or rural school districts. Policy
makers in states with programs should analyze how their program is utilized to ensure resources
are equally distributed to lesser privileged school districts. More research and data collection are
also needed to help understand the barriers specific to these school districts pertaining to Farm to
School participation, if this program is going to have any adequate impact on childhood obesity
in these communities in America.

74
Limitations and Future Analysis

To begin, the study is only a one-year cross-sectional analysis. To make a stronger case
for causality between policy and participation, a multi-year panel study would be needed to
validate findings in this study. Secondly, policy types were disaggregated by typology set by the
Farm to School Network. Even in separating policy by type, they are each fundamentally
different and provide different levels of resources. For example, all states with grants do not
provide the same level of funding and have different matching percents or do not require a
match at all. Lastly, since state level data on which schools are receiving grants, payments, or
utilizing resources in unavailable it is not distinguishable if the model is simply capturing the
effects of residents in states with policies place a higher value on nutrition up to a certain income
level, which is then internalized in the school districts willingness to participate. Each schools
tax revenue and $ spent per pupil would be better income controls and more accurate indicators
of school level spending and poverty in the analysis than children who receive free or reduced
lunch. Gini coefficients measuring income segregation between school districts would also have
been useful in testing whether only states with higher levels of income inequality were driving
the model in terms of the disparity in results between high poverty and low poverty school
districts. In all the results should be used with caution and considered as acknowledging the
correlations that exist between school districts in states with Farm to School policies and
participation.
The study provides a useful framework for future multi-year analysis of the effects Farm
to School policies have on program participation. Future studies should look to measure grant
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and resource distribution within states to determine whether disadvantaged school districts do not
have equal access to resources or whether the additional barriers they face causes them to not
utilize the resources at the same rate as their peers. This is important in creating a
comprehensive program that can effectively be used by all school districts within a state.
Smaller studies could look to examine the relationship in community nutritional and agricultural
literacy, as well as the distance between mid-sized farm agricultural production and school
district location to determine the effects distance and nutrition education play on participation.
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APPENDIX

A. Free or Reduced Lunch Histogram
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B. Farm To School Policy Table
State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New
Hampshire
New Jersey
New Mexico
New York
North
Carolina

Grant
·
x
·
·
x
x
·
·
·
·
x
·
x
·
·
·
x
·
·
·
·
·
·
·
x
·
·
·
·

Farm To School
Coordinator
x
·
·
·
·
·
x
·
·
·
x
·
·
·
x
·
·
·
·
·
·
x
·
·
x
·
·
·
·

Reimbursement
Programs
·
x
·
·
x
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·
·

·
·
x
·

·
·
·
x

·
·
x
·

State FTS
x
x
·
·
·
·
x
·
x
·
x
·
x
·
·
·
·
·
·
·
·
·
·
·
x
·
·
·
·
·
·
x
·

Locality
Clauses
x
·
·
·
x
x
x
·
x
x
x
·
x
·
·
·
·
·
·
·
x
x
·
·
·
·
·
·
·
·
·
x
·
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North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South
Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
Total

·
·
x
x
x
·
·

·
·
x
·
·
·
·

·
·
·
x
·
·
·

·
·
x
x
x
·
·

·
·
·
·
·
·
·

·
·
x
·
x
·
x
·
x
·
15

·
·
·
·
x
·
·
·
x
·
10

·
·
·
·
·
·
·
·
·
·
4

·
·
·
·
x
·
x
x
·
·
14

·
·
·
·
·
·
x
·
·
·
12

C. Wald Test Statistics for Nested and Null Models
Model # (Degrees of Freedom) Chi2
Model 2 (4)
247.41
Model 3 (7)
412.61

p-value
0.0000
0.0000

